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Idiopathic Restrictive Cardiomyopathy in Children

Hidekazu Ishida
Department of Pediatrics, Osaka University Graduate School of Medicine, Osaka, Japan

Restrictive cardiomyopathy (RCM) is characterized by impaired ventricular diastolic function with preserved
ventricular contraction and wall thickness. The prognosis of young children with idiopathic RCM is poor, and
the 2-year transplant-free survival rate has been reported to be approximately 40%. No medical treatment has
been established for ventricular diastolic dysfunction; thus, heart transplantation is the only way to cure end-
stage heart failure in patients with RCM. Herein, the pathology, etiology, clinical examinations, and medical
management of pediatric patients with RCM were reviewed. This article includes a clinical case review of pedi-
atric patients with RCM in our institute and the results of in vitro experiments using cardiac fibroblasts derived
from patients with RCM and exome sequencing.
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HISRBLLE (restrictive cardiomyopathy; RCM) (&, DVELSRRERE 2 Tk & U, DRSO
BN TV 200E L EFE I N, DNRLDPREOH TERMAEETH 5. /INEHIFRIEORFME RCM
WFIFRICPHNEL, Wi 2 FOOIEREAECREERIIN 40% L MEENTVS. £z, #1795
IDNEHRRIEEICN G 5 T8 T Y ADH 2I0HEAEES, BN ORI T LARE T Z O ER]
MEZV. KETIE, /N RCM OBEMERD DI, P&, BARE, MOV THEIL, Iz Tk
Dz TO/NRIFEIE RCM FEFI D KIG 25 R T 5. iz, IEFHLMCE>TE T2 RCM ICH
WY DEETEFEICONT, THIC, HKADIT> TS RCM ICHT ZEEEHIZZC DOV TG T 5.

EE - EF - TR

IR ELOIE (restrictive cardiomyopathy; RCM)
&, DEIEARRZ IR E T 20HET, OIS
QRN TH D LRIERP LB LR 2@ H D E 0
LDOLERINS. NRPFEIED RCM &, /ML)
WED 2~5% % k% L&, NRAL 10 TG
DFIERITZ 03 NEHEEENDS, DEOMEERETSH
2. NETE, L7384 F=Y ALYV aA F—
VA, RIMMEOREZS EITHE S RO HILLTE

ORGP L, 2 < DRFREIEEEE RCM TH %
B, DEOGRREEZ AL I 5RED S B, IHE
DS D N IR PERRAHERE & DFER I3 TH 5.
1998 47 5 2008 4F D JEKIC B3 2 /ML ARE L
VAV T—RDMHICEK %L, RCM & ZHiEh
FCEFIE 1524 T, FHZHEER R 62K BN
48%, FIKEEHT HEN23%THo7". IR
RCM D T3, HRERELOARE (dilated cardiomyop-
athy; DCM) “PHERBRLLEGGE (hypertrophic cardio-
myopathy; HCM) 7& E1E D O EIC LR TIER IS
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L, BZWih S 2 FOLIEIEEER (OB AE S &
CHECDEGEEHR) X 40% EENTWVD. EHIC, [H
ST RCM I BT % 2 DDV T 7 )b— T ikt
MTbNTHED, 1 DIFMARYE RCM & E WV 5,
W DEOFERRILR A/ T 20N DEREE 2 2 X R0
pure RCM, & 9 1 DIXDEREDANEZFRD % Hkik
P NIRAED Tk & 72 %5 HCM/RCM overlap & PHIE
NBIRETIN—TThH%B. TD2ODYT I )I—TSI
SFLUTZE, pure RCM AVRRIC TN &G &
NTEH, LW 2H L 5 FEOLIMIERGERIZZ N
ZN, 34% vs53% &, 22% vs43% (=pure RCM vs
HCM/RCM) TdH > 7z. 2018 FICHEK S N7z Mayo
Clinic 5 5 O E T, 197540 5 2013 I B |
ENT/NR RCM & 20 T, Z 0D 5 A0 ESE ]k
X 38%THD, 19945 2013 FEDNER & 1975 4F
M5 1993 EDIEHI & Tld, FRICKEGRAZRDKE
holcbENTVE Y. ThSIkh b OMEIZRA
DNieE TOMRERE KRELZE DY IR, HBETD RCM
DRI O TIEKIB LTz 0.

JRRELETE L ERRAER

RCM DRLARIFREIL, O stiffness DHTKIC K B0
BAVTIATVADIK I THS. ZhUckb, LE
FEWCIE K D EWVEDRE LR D, FALEED L
HEDBEARBOIANROENS XDIE5. WIHIC
FOEEE RN TEB D, MRS HEFEN TS
728, HERAERIZDD DI V. HISEIIHERE T
BT, TN ERAS T, LRI AT,
B —AMFEALETHS. DOHETIE, ERIOMEMR
ZOLEXRBEICBNT, DEAMATRS ST 21k,
THEE THRIENSGE50H 5. MEL > R T
AT RIS Z U BN Th 20, LEILK
AT, S o M AAEED 5 X2l ORI 7
5. ARIERDZ LWEHRIE, ARODERZICHET
DR EE D, AR S NI X EEIC BT
BN D, RO I— AR TS5 &
IZ& o T, RCM DEWICES T EMZ.
DT 2 &, DGR EEICIK T L, LEA
BN ELZRZ LN LHBME TS LEdH
T, OFHEMET UTHERMERIE, 3R
b %, RBEAORRTIX, FERHERRIZT T
FEMRIIC RCM Dzl E s C Liddizwv. £z, K
DIFHEIRE, ERNTH O hDO—EmEDT AL
BLEHb. 975b5b, thfx&imﬂfﬁkfiﬂiw
HHENZWD, FHTEEAR EEE, <O ARZRA

. LIS ARG LRE L TETRIcES] &0
JERDHAINTH S, L LT DX S SEIRIFIER; T
HTHO, MZTHROLNS BRBIXTCMRIEROA T
RCM Z 55 T LIENHETH 5. WENEITT S L,
JEBNC K > TR EZEDOWERHEMEN G r — A LS
DYLEEENMEN AT —ADH D, wiE TS o i
AR IERD TR E R D, WK, TRz 3k &
TREENH 5. %RETIE, IS -k OIS
SoIMEARERD, FOXSETr—ATEERIEIR
MHE T EEENTHSH, FHERSLFEDS RCM
DEWNCEZ T —AND 5. Fiz, WENEITT SIC
DNTRHRIR, OEENENRZ D % HENEEINT 5 C
ENZWV. BRI OENMENE SITK T L, KD
FHICTRE S DAREIRISINZ T, M5 o1 X 2 Pk
A, fF5 o, &5 o, BEE S ol X 22
AENETT 5. iz, BOEHAEIRIC K S5EEY A
I LTS,

S L RBEAHREDDICUELIRE

1. BdR X #8%E&
WA TS DA R ZRO RV GRS 5. O
BILROETE i, A25, EH350%EH
and, fifid iRz % (Fig 1A).

2. DERRE

FRATHAIC (3 & 5L < BE TR I 9 < o326
LxBTENHB. LDEAMAEE LT, HiPIK
RTAE P ERED S, B EADIC ER LU STIC
fix, /yIFNEERIEMHAEDOE—T BBV T
NHIRT 2 RN TR ZRO 2 e bbb e Eh
%Y. Fh, BIETHZMES STIRTFZ4ES Cehd
% (Fig. 1B). WO & & &1, AMERIROMET T
ROEUNEROHBBENASNZ 560D 5. BlD
Muraji 5 DRETIE, V1 FFEICIIT 2 MM P IO
Rt RR oy & BEMER ) DEALD &V RCM IZ B0
THEICHIHTH Y, T 426V ZlIZ 2 5B,

S 71%, FRELE 89% T, OVEHE « BN A TLOMHAE

HCDY RV ETHTESRELTVS Y.

3. DIEBEERE

FIRMWN A AL U THOREDIEKZERD
(Fig. 10). BHRIZIFIFERTHZ T HhZL. fﬁ
BT & & EICHERREE OIS & 75 % EE PR AUL
D E/AMD LR U, ERJGHFE R O KHE, E/e O k5
MNRHEND EENEH, /ML RCM Tl OLTZI—T
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Fig. 1 Representative images of clinical examination of pediatric RCM patients

(A) Chest X-ray of 6-years old pure RCM patient. Note the severe pulmonary congestion. (B) Electrocardiogram of 7-years old pure
RCM patient. (C) Echocardiogram of four chamber view. Both right and left atrium are extremely dilated with normal ventricular size.
(D) Inferior vena cava (IVC) as well as hepatic vein (HV) are significantly dilated. (E) Echocardiogram four chamber view of 7-years old
HCM/RCM patient. The arrows show asymmetrical septal hypertrophy. (F) Pressure curve of left ventricle, showing typical dip and
plateau pattern and elevation of end diastolic pressure. (G) Hematoxylin—Eosin stain of 11-years old pure RCM patient. Some of myo-
cytes show hypertrophy and disarray. Bar is 100um. (H) Masson-Trichrome stain of the same patient. There is mild interstitial fibro-
sis (blue stain). Bar is 100um. (l) Electron microscope image of the same patient. Bar is 2um. (J) Macroscopic finding of the same
patient. (K) Cardiac magnetic resonance image of 6-years old pure RCM patient. (L) Cardiac magnetic resonance image of 7-years
old HCM/RCM patient, same as panel E. The arrows show asymmetrical septal hypertrophy. RCM, restrictive cardiomyopathy.
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— AN WO 5 N B HEREERRIEH] S5 D Tian T —
ZE LR LIRH B ¥, RIS B R 08
FrimHE R B O DM RN TV S IREET
WFIEH TH 2T N2V, EREIEREOEITICE S
FERED FA L & EICMiEiENBEE L Thad 7 —
AT, =RAMREEDO LAMNRD NS, £z,
HEREE 2 )L T, ARILKICIA T R
& IHEROILER IR, P B DOIHRD D 51
% (Fig. 1D). —¥BOFERITId O HFHOIERFRMENE
[, D XS &IEHITIE HCM/RCM overlap
LLCakiEns (Fig 1E).

4. MREE

& A EDIERFIT, BNP (b-type natriuretic pep-
tide), NT-proBNP D FADEDHBND. FFHTIED
REIFHER BRSO R Z B BERICE S, HE
PRERFREIC K O FS o MAETTL TV — AT,
FIZYGTP A EH LT3, T-BILB#E LH LT
2HmENH5. FIUATIF—EIEERLTOVARD
TLMFEAETHS.

5 DEHT—TIVRE

ERCOME T RCM 7238 < 5E 5 A I3 HO MR
TH5. PIZHICE, mLBEOIRAMED 5, |
DFIRED L5, HEIREAED ERARRDH 5N,
R i3 Ao B HEfRIE dip and plateau 7% #f E HA5E
KD FF 72882 (Fig. 1F). fos iR DS
W —A T, R EFIHES ML (Group 2
DOffimifiE) 285, JwLITE, M E iR
(pulmonary vascular resistance index; PVRD) (FiEH
HPHTH B ENZWD, T L — AT
VETY VI DiEITE EBICPVRIE AL TED,
WH % combined pulmonary hypertension % 5 L
TWBT MBS, PVRIA 9.0 Wood HAL + m* 72
A BT —ATIE, BIZPOBRAESA B A ALLME
Kt 2% 2 T SR 5700 T2, DI HEIG T
HBMNE S OB, FEME RSB
5%, —HORERZMZERIEEAED/NRERCM T
RIS BOSPEE R TERIeNT VS T EMZWVD, B
AR, —MRIEERAMREE, RCMEHTIE
HEDM S - 729 5 7z ORI IFHLODTERD
WETH%. AIREAIR D R TOMEICHD, 77
ICREERD B B filiaR TITV, DESVRHE D HEHIEIC
AR LIS AT, MIMERIZEDNNw 77 v T
K2 B2 THRMLTZIE S DR, DEEERE L,
DI I—.00K MRI & I DEXY 7 1 THR

TEZHLARICRBHATIIZ L, REAENE L&
W —ATIEEITZE I DIV ELH 5.

6. DRROEER

FRED.DNE A 7 — T Ui & AR, DOAREORIAE
MEEMT 2 ENEFE LV, FHT/NRDO RCM Tl
IDENRENRE 75K, @Y AiE i A w7235 <
DLW —AEH 5. TDX S —ATIEKIE
HliRY 70 —F X 0 IENSERRY T —FWNEHTH
%. FEFME RCM O, OFiEM TR RN R
AR BREED 5 HR S S O AR LR O O
AER, BAOELAN, BOKNAFEEDATR E U TS
5M% (Fig. 1G, 1H). 7 THEMBIMRE & RS
Rixbaw., BEERYOEELI ROy R TE
REZR Y, “RMEDEHEDERA T HM & 7% % (Fig.
1D. DIEBMHOBICE S NI OZBRT % &
D BERHE LIS BRI FEBI D 2. D RE R R
FAMNOREDTH D, LEHNDEIAETAICHE
O RRIIRRHEL 258D BN NFHET 2 HEGHH S
(Fig. 1]).

7. 1OBE MRl &%

TERERIC LR LTc DB & IEHE Y A X 20k
INEL I T B2 % (Fig. 1K). JRIADO#ET L
LB, LEIEARMINT 5T EMZ . HCM/
RCM JERI T, DI I —frH & ARICRE U=
BEZERd 2 2 M TES (Fig. 1L). LIGHIZIZ &
ARERIENTOEDPBRERTLTWS. AFUZTL
T, BEETET R 25 2 L3IEFEAL
7. T1-mapping T DHEFTICHE S T, native
T1fED _EF O extra cellular volume (ECV) O E&H
ZRD BT — AMEZ. KT ECV DA TRI%E
EINBEAELORE & X <HBL TW3 (shii et
al. unpublished data).

BEFHER

JEAE, RCM DFEREE & LTV L DO DiE R
TN TP HEETNTVWS. LT, bR
ZURIF TV ELTMaMEE X 87 THD,
TNNI3, MYL2, MYH7, TNNT2 7% ENREEINT
W3 Y LAaL, KR —r o —FHVES
IV URHNICBWTE, BREGELG TN 7V RN
ROMZRERNIFPEDRE L REIN TV S, DHE
IC B B # T TlE, Hayashi 527 il 561 (71%)
LHELTWS Y. Fild 3 &5 Iic ik DfiRIcEkT
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BRI UMHTICBO T, 1844 10 1 (56%)
TRHRIEENDH % LHWrENZ /N 7 &[T TE,
FEAENTNNBDI ALY AN T Y N Tho 1.

AR EE

DEILRRE T 2 Tk &9 % RCM I LT, Ak
DAL ENTZ LT Y ADH 2 EME « IHREAFE
L7xu.

1. HFER, X9 - EHER

DEWAEARY A7 D RCM T, —ELL ED
RIS R E EEZ BND . NEIROFEIEPHE,
HEIERICIECT, ERAEEEMXE B~D TOE
BT L. e, HBMEOKT - HoEHLY
FLWA, i LWIKDHIRRISHEREDEST & & IR0
HHYEIRZ B E B2 720, BED HRIERP AT
R, BEREFRICEDETT —ANAT—ATER
BRINEEST, JEEOEITE L BITBIEL TV
BN H 5.

2. FIRE

ZWIH T O EOMRF E N TV S — AT,
9 o MFHEDTZDFIREN G E NS, furosemide
KA T, P77V RRAT 123 E LT spironolactone
MREINZTEeNH 5. ZNE5THRDZ LW
13, tolvaptan ZIEBINd 5 Z L EHE BT NEAVNI
TR L 755, WIOHEIT & & B IO R
(FEFEM B R, Wit &) OBEARIN
LTL BT EeNBNe®, FIREGHEZRMERE
NBGEEMNH 5. EITICIE, RS - i &AL
HEIRDNT VR b % T & MRERIAN LIBUOA S
N5 Nz,

3. TUFRFTUVVERBEREERER, TUFFTY
U URBHENE
DEBRAROER, VETY V7l EFLi A
MRZFRLTREENS. LhLand, jEifoit
fr& & BIARDHHEIRRRINE & D3R 5V B
MR LW T —ADD S,

4, [T

RCMICH T BTV Rid %L, £, HBIko
r—AB 2V DREMINCE AL LI <. BREILG
HE O E N — A TlE, DEHEER O E 2 BifE L
TEAINZHEEDHD 520, ZOHE0EY) %k
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HREOHWNIEL <, HL2OMEFNIGC TRELEE S
ZRFE.

5. HuvMRE, REIR

DEIERNEWE RCM TR, DEAIIEDO TR &
U THUMIWORE D 2 DI G EE 2 R L 2iE 5
NENEEZDBNS.

6. MAERAE

DESFIADEED 5N A EFITIE, amiodarone D&
AMEBEEINS. LEHITOLEMBNC K 5K DRE
HDHBRERTIE, —XTPhE U THAARTBRHIENZ:
DBFANEREND. JREDHEIT & & EICTRIRDEST
L, DAHEEHER TRV T —ATld, R—AA—
HREAFHNEEENS.

DS HES K UHBIA T ORI

FRenk 31, /IR RCM EFHENIER IR
ThsLLtlc, BNNRHREEEDNFELRNT
EWD, BlE NIRRT SRR DRI DUV
THRIL, AABXUFRKRICERIZIEE N Z RXE G
TH5. 7272L, —#dDRCM, FIZ HCM/RCM T
ERRIRICHRIENETT LT, RIICARME BN A REZRIE
BIN—EDENETIFIET 5.

DI R R =R TH 5. T ULE T ORYIA
BEONE TR E L BRD, RF—LZOEKEDER
LEERBHWVICE > TRV > TWABERTZNS T
HB. LIh->T, DIEBAEESIC DWW TIERNEND
EICHIBTE N, BEEO.OIROIREE, (OIMERDIRAE
Vo AR R EIEHI & B, BEANEREE
BOBMIEREANOHE, ZilearrS547 A,
2 - B R — MARIDEICHERBERICBWT
MiEtENnsd. 2L T, BHMEERIRL CGREOI—)V
T, ZTh SRR EBIEZAETHE & ORIV
TZICAZ—1TF%. TNETOOHEICEBI 200
F% DRI RO Z N & g LT & IFF IS BT T,
10 FFAEFERITN 0% TH S D, THIE RF—DIKL
TEREWVICIRA LD ETBLIVELY N EZDOREDE
WEI EEEEROBYTHE EEZENS. L
L, DHEICEBNTRR R F—Hud b, BMET
OFFFEIARIEEV. FHTNE RCM &, woIICIXIE
EAETEIRD RN D 5T, —HAETLIB® S
ERNIRBREEEN T OIZIIIC, BUEEALIC N S
Mz HIEZ A D, ReICBMERICHET 38
2R3 NUE 7R 59, Status 1 TORAHFRIC A S E 5
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RVAD g WvaD A
Fig. 2 BiVAD management of 3-years old pure

RCM patient

(A) The image of cannulation of EXCOR Pediatric
BiVAD. (B) Chest X-ray image when the patient
suffered from pulmonary congestion with BiVAD.
BiVAD, biventricular assist device; LVAD, left ven-
tricular assist device; RCM, restrictive cardiomyop-
athy; RVAD, right ventricular assist device.

IREHA DR S L.

E5HIZ, RCM TIEHIBI A TOMEE B E I 1< R
ThHb. ZTOHMHO—DE L TLEMEALTEST
LLANSNWCT &, THIKE, ERREFTERIEER
BEHEIHLTVE D, EZEMBEE (eft ventric-
ular assist device; LVAD) 1Z X ¥ R— DA TIEA
DAREOEMAREETH S ENBIFEND. HBLD
fiizk TOREERTIX, pure RCM IC X3 % LVAD #:75
DIEFITIX, & & AL DEFITRMGHE O E T
DRSNS AT 3T I UREEOBMIC K 35
YR—PEEDNZRENDHD, TNTELAEEH
DWW r—ATld, RVAD (right ventricular assist
device) ZiBNL T, izl (biventricular assist
device; BiVAD) Z8iRE &% 2550 EEHH 5 1V
(Fig. 2). LA L, RCM ICFF % BiVAD I3 FEER A
OEMMNESICNEETH O, PRIMEHHT i & 1
$1l, LVAD, RVAD DD MWK > ZADZAkIC
EoT, —KICHid oMmZzRzLib, ML,
OHYERZ K729, cnETH, BIVAD HHIZ
LVAD B & I U THRTERDE N EDMEETNT
W3 11).

XL®HB L, RCM TREAIIINTOMEE A E 2 i
ICBAEICEET 2 C LN E EZ 550, BD
E OB 2z EZ 8T % &, BURLEORIRZ Rk
& o THIRRTOBBRAE ZIET 5, L0 D EAH]
WHZ BTN IZIEF I LV, Dl SRR & 5
DITHEEZITNIEN S, BREFIDOZEMFITIS U TRETL
TN TR EEENEEZLNS.

HiRlcs T 50 R RCM DERRR

FRUiz&5ic, JEKICET S LY A BB,
KEY V2 —iREED BRI BV T E /WL RCM DJiE
FIEIE DN 22 YT, 1998 4R B 2020 4E
F TOMIC 336D/ RCM (pure RCM 23 i,
HCM/RCM 10 ffil) Z#ERL TH O, ZOEREICD
WTHRET 5.

PERNE Lo 17 611, S50k 16 B, ~EEIR5 I RE4E ih &
6.3+4.0 % CTH>7z. pure RCM DFHIZWRHERN X
5.1%3.7 j&%, HCM/RCM O -3 % Wi B 4E 5 1% 9.0+
3.7 CHH, pure RCM DIF 5 BWERICEETH->
7z (Mann-Whitney U test : p=0.037) (Fig. 3A).
R 2 B D BB 2 388D TG 421K C 6 il
(18%) T&Ho7z. pure RCM D 5fi (15%) T/
BAREFREEIC VAD MiAA 217> THED, 55 16IT
\& BiVAD W A & /=, %7z, pure RCM 23 ffijh
2245 (96%) MDERHE U IZBHAHETTH >
FzDIcx LT, HCM/RCM Tld B & U < 5k
iz oid 10 B 561 (50%) TdH -7 (Fig. 3B).
THRDBICKTOWMZEM R LIH T L, pure RCM &
HCM/RCM IC b U C&E BICFEDEN T & HHEN X
N7z, ZT T, LIEFERGEER (survival rate free from
transplant/death) I DWW TH 7T <A ¥ —HifRic
XM 21T Tz, ZWitk 2 4 L 5 E O DIKEE [E]kE
RKIFZNZTHN, 30% vs 100% &, 20% vs 70% (=
pure RCM vs HCM/RCM) T 7. log-rank test
ICC2REMICHEREA (p=0.0003) %38, BE#HoO &
D pure RCM & HCM/RCM & D PHARTH S T
LS5 (Fig. 30). FAED/IE RCM
DIfiRGRE UT, FBEFENDIZZMOZE TH - 7.
FROMMZICB T 5 0EREE 2 e UT2HK
IZ % o THERI RCM 216 T 18 6l (55%) D, 5
BANVELTEDN 126, HZ1IENHITH- 7. K
KEWFGEEZEPEMEADY AT LE LT, KD
M2 D EEESD RCM OZMIC BV TEHLA T
Holz. TOMOBWIFREEL Ui, EGYERERIFC
R E N X MG EIC B 5 085K 3 61 (By
chance XP), 9 o IfEIR GRESCHIERZE) A6
il (Edema), {ROHHMER (FBRESEEOARZE)
B 3B (LOS), 1Eh, DM, KIEE, IR H1
B19™> (Others) Tdh—>7z. pure RCM DIE S A, [iff
PRAEIRHBUC K > TRMNCZ - FIEFI D 2 W I
»H-ot (Fig. 3D). LML, TNHOMHTIX, i
RV NILDRBR IR T B 728, K O ERERID
ERLPTWVEW S BEREINA T AND D, NN
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Fig. 3 Clinical features of pediatric RCM patients in Osaka University Hospital
(A) Age distribution when the patients were diagnosed as RCM. (B) The prognosis of pediatric RCM patients. (C) The
Caplan-Meier curve for the survival rate free from transplant and death in pure RCM and HCM/RCM patients. (D) Rea-
son for diagnosis as RCM. HCM, hypertrophic cardiomyopathy; HTx, heart transplantation; LOS, low output syndrome;

RCM, restrictive cardiomyopathy.

Af#HT O limitation & L TEZ bz,

BIY Y URHTOAERNBRE S THIBHL TV 18
B, JEEEDND B C EMEIFHFREEDbNS (T
JVBHEEDY 0.5% A T, HEOBEETH 1/ LT
fEEMENTFENTED, D, FHEUDRCM & L <
& HCM KB 2 55 5 OB H %) NI TV
k72 |6 T E 7iERNE 10 6 (56%) T, TNNI3 DS
B, FOM MYH7 & MYL2 DI A+t ZA)NY 7 > b
Thol.

¥R 24 7D RCM: Left ventricular apical
hypoplasia with restrictive physiology

N E TibN/z pure RCM % HCM/RCM &\ 5 72
YT RATDEMCE, IFICRRAAG 2R,
B HRRREE 2 R S O EZ TR R L TV 5
%hd,Eimﬁﬁ%ﬁ<%ﬁ®¢é&Ef%I?é
FIRARLOAET, C OREEIEHER isolated left ventric-
ular apical hypoplasia & U TU < DI DIE RIS AV
REnz . UL, E&AEOMERIZEREZDD
AR D iz 29 5 ETH B L &N, IKFIC
BOEMEAEIRIC K 220G SN TS, —77,
ﬁ&@ﬁﬁbﬁ3fﬂ@,%%&£§ﬁ%*@§@
FFRTTEL, RIE 2 A 2 75
20 Wood Hifii + m* it 2 % Ml B ifREz R L,
LHNFEE, 2 Bl OMiFERRIC = > 72 (Fig. 4).
DETHETT S N TDIFE AL 3 B0 5 5 2 Bl

COEBTH-T. ThOOREFNICHT 2T Y Y
BANREREYAME 3748 $£3S

Fig. 4

Representative images of the patient of left
ventricular apical hypoplasia with restric-
tive physiology

(A) The echocardiographic image. (B) The angio-
graphic image. Note the both images showing lack

of left ventricular apex and abnormal trabeculation
of left ventricle.

it 21 o 72, JERICHLET 2 HEANRNV TV M e
RHTELT, BIEL#ZRl) T\D

RCM D5 ERRERZRAD fc b DETERA TR

FEE D /N RCM JERF TLRODIiAEE X > 787 A
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